A high-throughput solid-phase extraction assay capable of measuring diverse polyprenyl phosphate: sugar-1-phosphate transferases as exemplified by the WecA, MraY, and MurG proteins.
The bacterial proteins WecA and MraY are members of the polyprenyl phosphate:N-acetylhexosamine-1-phosphate transferase family, each of which catalyzes the transfer of a specific hexosamine 1-P from a soluble UDP-hexosamine substrate to a bactoprenyl phosphate carrier at the membrane surface. Currently, assays designed to quantitate the activity of these enzymes rely on paper chromatography or liquid-liquid extractions or are specialized to a few members of the family. We describe a generalizable, high-throughput, one-pot assay for these activities that uses a solid-liquid bead-based separation system to selectively adsorb the highly hydrophobic products of reaction. By judicious choice of radiolabeled UDP-hexosamine precursor, the same format can be used to quantitate not only diverse members of this transferase family, but also enzymes that catalyze the further modification of these transferase products. This possibility is exemplified by the MurG protein of bacterial cell wall synthesis, which catalyzes the addition of an N-acetylglucosamine residue to the product of the MraY reaction. Thus, the use of this flexible assay tool will allow a critical biochemical and enzymologic analysis of many such membrane-bound transferases in a similar setting.